This research aimed at designing and improving the web-based integrated peer and self-assessment. WesPASS (web-based peer-assessment system), developed in this research, allows students to assess their own or their peers' performance and project assignments and to report about the result of these assessments so that they correct their assignments. This study employed design-based research. The participants included 102 fourth grade primary school students and their 4 teachers from 2 state and 2 private primary schools in Ankara, Kecioren (Turkey) who employed the system and were engaged in a questionnaire survey to assess its quality. The findings were analyzed through quantitative data analysis. The findings revealed that the system can be used by elementary school students for peer and self-assessment system. The participants stated that WesPASS is simple and user-friendly, and it accelerates the assessment process by employing information technology and allows to share opinions.
they concluded that the use of a web-based teaching in education would improve the quality of education. Yeh et al. (2008) studied a web-based peer assessment system and described the theoretical bases, characteristics and process steps of web-based peer assessment. With a broad perspective, they also discussed positive and negative aspects, purposes and target users of certain systems developed in various studies. Callı et al. (2003) discussed the advantages of the assessment and evaluation made using a system which combines traditional assessment methods with a web-based ones. Aktürk, Şahin and Sünbül (2008) reported the views of prospective computer teachers about web-based teaching. Bay and Tüzün (2002) examined the theory of web-based education. Çepni et al. (2012) studied the views of primary school students and their parents about a web-based performance assessment program. They found that students and their parents have positive attitudes toward the web-based performance assessment program. Bay (2011) examined the relationship between the views of 56 prospective English teachers about peer assessment processes and the teacher, peer and self-assessment results. Yurdabakan (2012) carried out an experimental study on 73 prospective teachers to study the effect of the joint and peer assessment education on the students' self-assessment scores. In their study, Hamzadayı and Çetinkaya (2011) used an information form structured using qualitative research methods such as document analysis as well as quantitative research methods. Taşpınar and Halat (2009) conducted a study on 283 students attending the 6th grade. They found that performance homework which was recently introduced to the curriculum of the primary school's 6th grade was applied more frequently than project and portfolio homework and selfassessment was applied more frequently than peer assessment and mathematics diaries.
WesPASS
The system was written in the PHP programming language and using MySQL as the database back-end. Using this system, teachers may announce assignments to students, while students may send their assignments to their teachers and assess their own and their peers' assignments; they may correct their assignments; and teachers may grade their assignments.
The system has four different types of users: global administrator, school administrator, teacher and student.
The global administrator is authorized to make all sorts of changes to the system. Using an administration panel, the global administrator may perform the following tasks as well as anything the school administrator or the teacher may perform. The global administrator may see and intervene with the screens of all users in the system. The global
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People who can organize the use of the assessment system in their schools are added to the system as school administrators. The school administrator is a user appointed by the global administrator for administering the system at the school level. The school administrator is authorized to make general descriptions about the school (short information about the school, the number of classes and students, etc.) and assign the teachers who will use the system and make necessary changes.
When a teacher logs into the system, s/he is greeted by a screen showing the list of students. The teacher is the user who actively uses the system for giving and following up assignments and makes the final decisions. The teacher may add students to the classes using the button "Add new students." Teachers create various assignments for each lesson and announce these assignments. Using the assignment creation screen, teachers enter various details for assignments and save them and then create the scales according to which those assignments will be assessed. All operations regarding assignments can be performed on this screen. Upon creation, the assignments are sent to the students so that they upload their answers to the system until the specified deadline.
An assignment cannot be published as soon as it is created. The assessment tools for the assignment should also be created before the publication of the assignment. After the assignment is created, the teacher is directed to the assignment list where there is a button for adding assessment tools for the assignment in question. Clicking on this button, the teacher is presented with a form using which question types and questions can be entered. After the assessment scales are created, the button for publishing the assignment becomes active next to the button for adding the assessment tools in the assignment list. When this button is clicked, the assignment status is set to 1 and the assignment starts to be published on the panels of the students who take that course. It should be noted that the answers the students give to the assessment scales are saved. The details were described below in describing the student panels.
Another important section in the system is the one by which teachers send student assignments to other students for assessment. After the students upload their assignments to the system and after the deadline (details are given below), the teacher may distribute the completed assignments to students for assignment, using the assignment details that open up when the assignment name is clicked. In distributing the assignments, the teacher may choose to hide the student names. If this option is selected, a student cannot see the name of the student to whom the assignment to be assessed belongs.
In this section, the teacher selects the course first. After selecting the course, the teacher selects the class.
And the list of all assignments given to that class in the course selected. Upon clicking on the title of an assignment, the teacher can see the details of the assignment (such as description, the date it was given, the deadline, assessment scales). These details may be changed in this panel. In this section, there is also a link entitled "the
Vol. 3, Issue 1, 2017 63 | P a g e students who have delivered the assignment." Clicking on this link, the teacher can see the list of the students who have delivered the assignments and those who have not. The students who have not delivered the assignment are shown in a different color. When the name of a student who has delivered the assignment is clicked, a page is opened showing the assessment scale filled by the student for his/her assignment, the assignment scale filled by another student for the same assignment, and the assessment scale filled by the student for another student's assignment.
As noted above, the option for distributing the assignments becomes active after the deadline for the assignment. The page showing the assignment details also indicates the status of the assignment (assignments are being prepared; assignments are delivered; assignments are distributed to students for assessment; student feedback was received; student feedback was examined by other students; final grades were issued by the teacher).
In the assignment details section, the teacher grades the assignment and writes a short evaluation for the assignment at the end of all stages.
Students are the end users in the system. Students closely monitor if any assignment has been sent to him/her and completes and uploads the assignment, if any, to the system. During the period given, the student assesses his/her own assignment as well as the assignment of one of his/her friends. Upon logging into the system, the student is greeted by a home page which contains links for viewing assignments, announcements positions in a way to catch the student's attention, alerts for new assignments, the remaining duration for the deadline and similar information. The student assesses his/her own or another student's assignment using the associated scales and saves it. In this case, the assignment status is changed to "preliminary assessment completed." After the student's assignment is assessed by him/herself and by another student, the status is changed to "reassessment stage." At this stage, clicking on the title of the assignment, the student can see the assignment details page which contains a link to the page showing the assessments made by another student about his/her assignment. The student is expected to read the assessment results and to make changes to his/her assignment if needed and upload it to the system. When the teacher controls the assignments, grades them with a score between 0 and 100 and writes a short evaluation, the status is changed to "Grade given." After this stage, the student can see the grade and teacher's evaluation.
To assess the assignments sent to him/her, the student can use the menu for assignments to be assessed and see and download the assignments by other students. Using the section for assessing the active assignment, the student uses the button, "Assess."
Research Method
A design-based research method was used in this study. The design-based research method is a relatively new research method, and it was first explained by Brown (1992) and Collins (1992) 64 | P a g e research methods are preferred by researchers for designing e-learning environments. Web-based learning environments are usually designed to ensure that students work in a single environment for extended periods. They allow students to re-decide, re-analyze and re-design. The study sample consisted of fourth graders and their teachers. To test the teacher aspect of the system developed, four teachers from two private primary schools and two public primary schools were included in the study. Four primary schools including two private and two public ones were picked up to identify if there is any difference between private and public schools in applying the system and if the differences in the facilities provided by the private and public schools constitute any discrepancy in terms of the use of the system. 102 students from the classes of the selected teachers were included in the working group for the purpose of improving the student aspect of the system. Our interviews with the students in the working group revealed that 6 out of 35 students from the Public School 1, 5 out of 31 students from the Public School 2, and all of 17 students from the Private School 1 and 19 students from the Private School 2 had the Internet connection at home. Through interviews with the officials from the Education Directorates, it was verified whether the private and public schools selected had computer classes and the Internet connection. 41 percent of the students in the working group (f=42) were female and 59 percent -male (f=60). The majority of these students (f=70) were aged 10. The schools which were included in the study are located in Keçiören district of Ankara. Of the teachers, two were males and two females: one male teacher and one female teacher were selected from each school type. The teaching experiences of the teachers were roughly similar as they had been teaching for about 10 years on average.
Development phase of the system design
The web-based self-and peer-assessment system was initially conceived as web software with which students could assess each other, and the initial intention was to make students in one class assess each other. However, a system design that would allow students from different classes and schools to assess each other would be better.
In the light of expert opinions and ongoing literature search, it was decided to use the PHP programming language and the MySQL database.
The system developed under this study has the following basic functions: (i) Providing anonymity. (ii) Ability to arrange joint assessment activities inside the class, among classes, among schools and even among countries. There were initially two types of users: teachers and students. However, the system's infrastructure allows the addition of more users. Additions were made to include institution administrators and the general administrator as users in the system. Students are the end-users in the system. Administrators define the school and teachers in the system.
Data Collection Tools
In the study, two assessment tools, namely the Teacher Questionnaire Form, which is used to collect teachers' views and opinions about the system's functioning as well as their reports about the system's shortcomings and their suggestions about improvement, and the Student Observation Form, which is used to collect the data which will be needed to ensure that student can use the system more effectively, were used.
There were 15 open-ended questions in the Teacher Questionnaire Form. The purpose of these questions was to obtain the views and opinions of teachers about the functioning of the system. In developing the Teacher Questionnaire Form, the questions were prepared taking into consideration the web-based assessment system's basic functions related to teachers (such as announcing assignments, distributing assignments, assessment) and two faculty members with a doctoral degree who were specialized in the instructional design were consulted about the relevance of these questions. The questions were revised in line with the expert views and the questionnaire form was given its final shape.
There were 4 open-ended questions in the Student Questionnaire Form. The form was developed by the researcher for the purpose of obtaining the views of students about the system.
Validity and Reliability
The field experts who were informed about the aims of the study examined both the assessment tools and the web-based assessment system developed and expressed their suggestions. In line with these suggestions, changes were made to ensure proper data collection. Data were collected from multiple sources and for data
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Data Collection Process and Analysis
The data was collected in two periods. This was a two-week process comprising the sample applications conducted with the primary school fourth graders. The system was revised in line with the information obtained from the data collected. The data collected were analyzed using qualitative data analysis methods. The questionnaire forms were distributed to the teachers and students. The data obtained from the relevant assessment tools were qualitative data which could be analyzed using such methods as pattern discovery, data coding and synthesizing. The data collected in this study were analyzed with the data coding method and patterns were identified for each question, and categories were created accordingly. The frequencies of the states of these categories were identified and the figures were entered into tables and percentages were interpreted.
Findings Figure 2. General Admin Screen
Teacher Questionnaire Findings
The teacher opinions about the student operations in the web-based peer assessment system were transferred by summarizing the answers to the questions in the data collection tools.
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When asked: "What are your suggestions for a more effective menu for student operations?" -the teachers responded that the student operations menu is sufficient, simple and useful, and it is not complicated.
Assignment Operations
When asked: "What are the problems you experience in defining new assignments?" -the teachers expressed that they experienced no problem in defining new assignments and made some suggestions. They indicated that the procedure for defining a new assignment can be simplified and all the information can be entered in a single page without opening up new pages, and the teacher-user should be authorized for correcting, deleting, or renewing the assignments.
Concerning the question: "Are the information fields for defining assignments sufficient? If not, what are your suggestions?" -the teachers indicated that the information fields for defining assignments are sufficient, and one teacher noted that the start date and deadline are not functional and should be activated.
For the question: "What are the problems you experience in distributing assignments to students?" -the teachers replied that the assignment distribution is easy and one teacher noted that the outgoing assignments cannot be corrected as the assignments are displayed as Word files.
When asked: "What are your suggestions about the announcement of assignments?" -the teachers expressed no problem about the announcement of assignments. Two teachers noted that the assignments may be totally online and notifications for sending assignments to students and receiving assignments from them may be developed.
Referring to the question "Do you have any other suggestions to make or any problem you experience regarding the assignment operations? If any, please specify," the teachers noted that assignments are downloaded to different places at different computers and students find it hard to locate the assignments and perform operations on the file.
Assessment Operations
When asked "What are the problems you experience in preparing an assessment scale?" the teachers replied that they ran into no problem in creating an assessment scale and that the assignment and scale creation was functional.
Journal of Education in Black Sea Region
Vol. 3, Issue 1, 2017 68 | P a g e Regarding the question: "What are your suggestions for simplifying the assessment scale creation process?" -the teachers indicated that the scale creation process is sufficient. One teacher indicated that the scales understandable for students should be used and the answers to test questions should have such headings as truefalse or positive-negative, and the system should give a warning if there is any field left blank when the button for saving the scale is pressed.
When asked "Do you think the assessment types offered in the system are sufficient?" the teachers found the system's assessment types sufficient.
Referring to the question: "Do you have any other suggestions to make or any problem you experience regarding the assessment operations? If any, please specify," one teacher noted that teachers may perform the assessment on the system and teacher and student assessments may be compared.
In response to the question: "Do you think the system is user-friendly?" -the teachers indicated that the system is user-friendly. They also noted that it may evolve into a more functional system through development over time.
Regarding the question: "What other features do you think might be added to the system?" -one teacher indicated that the system should have a mechanism for alerting the user if s/he makes a mistake or leaves something blank at every stage.
When asked "Do you think this system will be useful to you in the assessment process?" the teachers replied that the system will be useful to them in the assessment process. One teacher indicated that the system will be useful if the assessment results are sent to them in the form of a report.
In response to the question: "What are your overall suggestions? Please specify" -the teachers indicated that the application is nice and the use of information technologies will speed up the assessment process and ideas can be exchanged using the system. They also noted that they are ready to help if their assistance is needed.
Student Questionnaire Findings
Students were given an assignment concerning the topic "Let us know our world" from the course "Science and Technology." The information regarding this assignment was sent to the students via WesPASS and the students were asked to download the assignment information from the system and uphold the assignment file to WesPASS after completing their assignment. After the assignments were uploaded to the system, they were randomly distributed to the students and the students were told to assess the assignments of their peers.
Observation forms were filled about the students who completed these stages, and the data in these forms were analyzed. The findings are presented below.
The frequencies and percentages of the responses to the question, "Did you have any difficulty in viewing the assignment?" were as follows: 27 students (87.10%) answered, "No, I didn't have any difficulty"; one student (3.23%)
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The answers the students gave to the question "Did you experience any problem in logging into the system?" are presented in Table 1 . Multiple pages were opened when logged in 1 3.23
Total 31
As seen in Table 1 , 26 students (83.87%) answered "No, I didn't"; two students (6.45%) answered "No, but the Internet was slow"; one student (3.23%) answered "No, but I found it hard to write the text in Microsoft Word"; and one student (3.23%) answered "Multiple pages were opened when logged in".
The students gave the following answers to the question: "What are the problems you experienced in uploading the assignment to the system?" The computer was slow 3 9.68
It was a bit arduous 1 5.88
Total 31 23 students (74.19%) answered "I didn't experience any problem"; four students (12.90%) answered "I had some difficulty in locating the file"; one student (5.88%) answered "It was a bit arduous"; and three students (9.68%) answered "The computer was slow."
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The students gave the following answers to the question: "What are the problems you experienced in assessing the assignments of your peers?" Total 31 25 students (80.65%) answered, "I didn't experience any problem"; one student (3.23%) answered, "I had some difficulty in switching between the assignment and scale pages"; two students (6.45%) answered, "The computer was slow"; one student (3.23%) answered, "I had some difficulty in saving and got help"; one student (3.23%)
answered, "I experienced problems in receiving assignments"; and one student (3.23%) answered, "I needed help in assessing the assignment."
The frequencies and percentages of the answers to the question: "Did you experience any problem in viewing the assignment?" are given in Table 4 . All students indicated that they did not have difficulty in viewing the assignment. The teacher observed that all students were able to view the assignment without having any problem. It can be said that the students were successful at this stage.
The students gave the following answers to the question: "Did you experience any problem in logging into the system?" (Table 5 ).
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Answers f %
I didn't experience any problem 35 100.00
Total 35
As seen in Table 5 , all students responded saying that they did not experience any problem. It can be said that the students were successful in logging into the system.
The students gave the following answers to the question: "What are the problems you experienced in uploading the assignment to the system?" (Table 6 ). Table 6 . The answers to the question, "What are the problems you experienced in uploading the assignment to the system?" Answers F % I had difficulties in doing the assignment and saving the changes; uploading is a lengthy process; it may be shorter. 35 100.00
Total 35
All students answered: "I had difficulties in doing the assignment and saving the changes; uploading is a lengthy process; it may be shorter." According to the observations of the teacher, it is a tedious process to prepare and upload the assignment. The teacher indicated that the students had difficulties locating the assignment file and uploading it to the system. We can say that the students had problems in uploading assignments to the system.
The students gave the following answers to the question: "What are the problems you experienced in assessing the assignments of your peers?" (Table 7) . 28 students (80.00%) answered, "I didn't experience any problem" while seven students (20.00%) answered "I got help in assessing the assignment."
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The frequencies and percentages of the answers to the question, "Did you experience any problem in viewing the assignment?" are given in Table 8 . 16 students (94.12%) answered "I didn't experience any problem" while one student (5.88%) answered "I downloaded the assignment, but I couldn't work on it in Microsoft Word."
The students gave the following answers to the question, "Did you experience any problem in logging into the system?" (Table 9 ). Table 9 . The answers to the question: "Did you experience any problem in logging into the system?"
Answers f %
I didn't experience any problem 16 94.12 I couldn't find the assignment sent to me 1 5.88
Total 17 16 students (94.12%) answered, "I didn't experience any problem" while one student (5.88%) indicated, "I couldn't find the assignment sent to me."
The students gave the following answers to the question, "What are the problems you experienced in uploading the assignment to the system?" (Table 10) . Table 10 . The answers to the question: "What are the problems you experienced in uploading the assignment to the system?"
I didn't experience any problem 10 58.82
I had some difficulty in locating the file 2 11.76
I opened wrong things and had trouble in uploading 1 5.88
I couldn't fulfil the assignment because I couldn't upload it 1 5.88
Somehow it failed to upload 2 11.76
Total 17 10 students (58.82%) answered "I didn't experience any problem"; two students (11.76%) answered "I had some difficulty in locating the file"; one student (5.88%) answered "It was a bit arduous"; one student (5.88%)
answered "I opened wrong things and had trouble in uploading"; one student (5.88%) answered "I couldn't fulfil the assignment because I couldn't upload it"; and two students (11.76%) answered "Somehow it failed to upload."
The students gave the following answers to the question, "What are the problems you experienced in assessing the assignments of your peers?" (Table 11 ). The website didn't open 1 5.88
Total 17 10 students (70.59%) answered "I didn't experience any problem"; one student (5.88%) answered "The computer was slow"; one student (5.88%) answered "I had Internet connection problems"; one student (5.88%)
answered "I had difficulties in uploading the assignment because pages were complicated"; one student (5.88%)
answered "I experienced problems in receiving assignments"; and one student (5.88%) answered "The website didn't open."
The frequencies and percentages of the answers to the question, "Did you experience any problem in viewing the assignment?" are given in Table 12 .
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answered "It was complicated."
The students gave the following answers to the question, "Did you experience any problem in logging into the system?" (Table 13 ). Total 19 12 students (63.16%) answered "I didn't experience any problem"; three students (15.79%) answered "The Internet was slow"; one student (5.26%) answered "It took too long"; and three students (15.79%) answered "I had difficulty." Three students complained about the slow Internet and one student about the lengthy process.
The students gave the following answers to the question, "What are the problems you experienced in uploading the assignment to the system?" (Table 14) . Four students (21.05%) answered "I didn't experience any problem"; two students (10.53%) answered "I had some difficulty in locating the file"; three students (15.79%) answered "The computer repeatedly hung and failed to upload the file"; one student (5.26%) answered "It was a bit arduous"; four students (21.05%) answered "I opened wrong things and had trouble in uploading"; and five students (26.32%) answered "I had difficulty in locating the file and I had help."
The students gave the following answers to the question: "What are the problems you experienced in assessing the assignments of your peers?" (Table 15 ). Total 19 11 students (57.89%) answered "I didn't experience any problem"; four students (21.05%) answered "I had some difficulty in switching between the assignment and scale pages"; two students (10.53%) answered "I had
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Expert opinions for the improvement of the system were as follows: authorization of multiple administrators in the system will make the assessment process more objective in some respects. By allowing assessments among institutions, it will be possible to see how a course or topic is assessed at several institutions. It is recommended that the system should be designed accordingly. Some features may be added to the system to give evaluator support to the students during assessments. The system should be designed in conformity with the accessibility criteria developed by the World Wide Web Consortium (W3C) to ensure better use by the students. If a mechanism that will allow teachers to prepare assignments using the system online is adapted, this will facilitate things for teachers. Teachers should be able to view the assignments they send to their students online.
Discussion and conclusions
As already stated, there are some shortcomings in the existing software for peer and self-assessment, which make them not flexible to use for interinstitutional purpose. It is considered that the anonymity as one of the important features should be highly emphasized; it can be effectively implemented on the students from different instructions in the evaluation process (Bostock, 2000) . At the same time, there is no such software addressing primary students, besides, web content accessibility, which has been particularly emphasized in the recent years, has not been taken into consideration.
A new system -WesPASS -was designed, which intends to eliminate the abovementioned shortcomings.
Through the application of the system followed by a questionnaire for the students and their teachers it is been revealed that with WesPASS, there is no problem with student assignments and works, with teachers identifying new homework, handing out homeworks to the students, information about the fields of the homework such as homework title, description, start date, etc.
In the light of the above-mentioned, the WesPASS system has been added to the comparison chart prepared by Yeh et al. (2008) , and the corresponding table has been rearranged into 78 | P a g e One of the main differences between WesPASS and other systems is that WesPASS is able to address younger age groups. Only Veeheuristic's (Tsai et al., 2002) system was found to have this feature among the existing systems.
The reports about the existing systems did not mention this feature and the studies conducted with the existing systems were not about younger age groups.
WesPASS has flexible assessment tools. Using this feature, teachers (evaluators) can create scale tools consisting of Likert scale and open-ended questions. Also, the WesPASS system facilitates the preparation of diverse scales for peer and self-assessment. It was found that all existing systems have this feature as well.
Another difference is that the user menu of WesPASS is capable of authorizing multiple administrators. An examination of the existing systems revealed that all the existing systems except OASYS (Bhalerao & Ward, 2001) have the teacher operations menu, but only WesPASS has the institution manager operations and the global administrator operations.
WesPASS differs from the existing systems also in terms of its course-agnostic design. It can be readily used for any course, from social to natural science, a feature which other systems lack. An examination of the existing systems revealed that GSS (Kwok & Ma, 1999) , OASYS (Bhalerao & Ward, 2001 ), SPARK (Freeman & Mckenzie, 2002) , and SWoRD (Cho & Schunn, 2007) have this feature, but as the reports did not stress that the remaining systems have it, it was assumed that they were not designed with a focus on that feature.
WesPASS allows inter-institutional cooperation. WesPASS is suitable for defining multiple institutions, schools, etc., and allows joint assessment tasks among these schools. Surveying the previous systems, we found that none of them except Web-SPA (Sung et al., 2005) provides this feature. Thanks to WesPASS's evaluator support, users may send messages to the administrator asking for the evaluator's help. All existing systems except SWoRD (Cho & Schunn, 2007) , Web-SPA (Sung et al., 2005) , OASYS (Bhalero & Ward, 2001) , and GSS (Kwok & Ma, 1999 ) have this feature.
To assess WesPASS in practice, it was piloted in 2 state and 2 primary schools in Ankara, Kecioren (Turkey), after which 102 fourth-grade students and their teachers participated in a questionnaire survey. On the whole the results were very inspiring.
However, the shortcomings defined by the teachers at the end of the practical application were as follows:
editing, deletion, activating start and due dates of the assignments, feedback, and uploading assignment in the system. These shortcomings were tackled with.
During the evaluation process, it was underlined that the mentioned system should contribute to teacher needs and it was concluded that providing a report delivered to teachers would be more useful. From the perspective of teachers, information technologies could be used to accelerate the evaluation process and sharing ideas should be possible through the system.
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• While logging in, students encountered some difficulties dealing with their individual differences and internet.
• Some of the students had problems such as not being able to find the page where they registered their homework and logging in wrong page.
The results were taken into consideration in order to further improve the system.
It was concluded that the design of web-based and similar systems will make the peer review process enjoyable and will be useful for improving the evaluation skills of the students. Finally, it was observed that the suggested system can be used not only within the given school, but also with the purpose of evaluation among classes and institutions.
